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Frequency of New-Onset Pathologic Compulsive Gambling
or Hypersexuality After Drug Treatment of Idiopathic Parkinson Disease
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AND J. Eric AHLskog, MD, PHD

OBJECTIVE: To determine the frequency of new-onset compulsive
gambling or hypersexuality among regional patients with
Parkinson disease (PD), ascertaining the relationship of these
behaviors to PD drug use.

PATIENTS AND METHODS: We retrospectively reviewed the medi-
cal records of patients from 7 rural southeastern Minnesota
counties who had at least 1 neurology appointment for PD be-
tween July 1, 2004, and June 30, 2006. The main outcome
measure was compulsive gambling or hypersexuality developing
after parkinsonism onset, including the temporal relationship to
PD drug use.

RESULTS: Of 267 patients with PD who met the study inclusion
criteria, new-onset gambling or hypersexuality was documented in
7 (2.6%). All were among the 66 patients (10.6%) taking a
dopamine agonist. Moreover, all 7 (18.4%) were among 38 pa-
tients taking therapeutic doses (defined as =2 mg of pramipexole
or 6 mg of ropinirole daily). Behaviors were clearly pathologic and
disabling in 5: 7.6% of all patients taking an agonist and 13.2% of
those taking therapeutic doses. Of the 5 patients, 2 had extensive
treatment for what was considered a primary psychiatric problem
before the agonist connection was recognized.

CONCLUSION: Among the study patients with PD, new-onset com-
pulsive gambling or hypersexuality was documented in 7 (18.4%)
of 38 patients taking therapeutic doses of dopamine agonists but
was not found among untreated patients, those taking subthera-
peutic agonist doses, or those taking carbidopa/levodopa alone.
Behaviors abated with discontinuation of agonist therapy or dose
reduction. Because this is a retrospective study, cases may have
been missed, and hence this study may reflect an underestimation
of the true frequency. Physicians who care for patients taking
these drugs should recognize the drug’s potential to induce patho-
logic syndromes that sometimes masquerade as primary psychiat-
ric disease.
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B oth the medical press and the popular press have
cently drawn attention to pathologic compulsive bg
haviors provoked by drug therapy for Parkinson disea
(PD); however, the frequency of these socially devastat
behaviors in a community sample of patients with idiopath
PD is unknown. In nearly all cases, pathologic gambling h
been linked to dopamine agonist treatment: pramipexa

Pathologic hypersexuality has also been associated with
dopamine agonist treatment, and agonists have been impli-
cated in approximately 90% of reported cases; as with
pathologic gambling, carbidopa/levodopa monotherapy
has rarely been culpabié&l®i*e&Similar to agonist-induced
pathologic gambling, hypersexuality has surfaced among
people with no history of sexual indiscretions. Other
compulsive behaviors have additionally been provoked
by dopamine agonist treatment, including compulsive
eating!"!® excessive shopping or spenditfg®'”®and
less socially concerning activities, such as compulsive
fishing, compulsive gardening, or excessive engagement
in hobbies?®

Pathologic gambling and hypersexuality related to
dopamine agonists have often had devastating conse-
quences that may overshadow even the symptoms &fPD.
These drugs are routinely advocated as first-line treatment
of PD, especially in younger patients. In view of their
common use, we wanted to assess the risks of these medi-
cation-induced behavioral syndromes. Prevalence reports
to date have emanated from referral center specialty clin-
ics. To reduce specialty referral bias, we limited our sample
to patients with PD who reside in the largely rural 7-county
radius around Mayo Clinic’s site in Rochester, MN.

PATIENTS AND METHODS

The Mayo Clinic Health Sciences computer database was

queried to identify all patients residing in 7 southeastern
reMinnesota counties seen in the Mayo Clinic Neurology
»- Department between July 1, 2004, and June 30, 2006, for
seevaluation or treatment of PD. By limiting the study popu-
nglation to the 7 counties surrounding Mayo Clinic’s site in
ic Rochester, we attempted to constitute a sample of patients
aswho receive their neurologic care locally. We are mindful
le,

ropinirole, pergolide, cabergoline, or bromocriptifiein
contrast, only rare cases of pathologic gambling have be
associated with carbidopa/levodopa monothetapyn

most cases, affected patients either had no gambling his
or gambled only occasionally for recreation. Pramipexa
has been the agonist most often implicated, although t
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PATHOLOGIC GAMBLING OR HYPERSEXUALITY AFTER PD TREATMENT

TABLE 1. Primary Symptomatic Medications in 267 Patients With Parkinson Disease

Pramipexole Ropinirole Hypersexuality
Total No. of No. of Median (mean SD) No. of Median (meas SD) or gambling,
Drug status patients patients dose (mg/d) patients dose (mg/d) No. of patients
Agonist monotherapy 5 1
Subtherapeutic agonist 2 2 1.50 (:600) 0 0
Therapeutic agonist 3 2 4.25 (4P335) 1 15 1
Agonist and carbidopa/levodopa 61 6
Subtherapeutic agonist 26 26 0.75 (aB46) 0 0
Therapeutic agonist 35 31 4.50 (40237) 4 11 (13.088.72) 6
Carbidopa/levodopa monotherapy 178 0
Neither agonist nor carbidopa/levodopa 23 0

that residents of these counties could seek care elsewheréc and subtherapeutic doses based on prior crteria
but assume that most came to Mayo Clinic, given its prox- 2 mg/d or more for pramipexole and 6 mg/d or more for
imity and the dearth of alternative care in these largely ruralropinirole. These agents were the only dopamine agonists
counties. From thenedical record review, we included prescribed for PD in the United States at the time of the
only patients who met the clinical criteria for probable current study. Dementia status was recorded with criteria
idiopathic PD, as previously defindd@; these criteria  as previously publishéd because mild cognitive impair-
included at least 2 of 4 cardinal signs (resting tremor, ment could not be reliably and consistently identified in
bradykinesia, rigidity, and impaired postural reflexes) and this retrospective medical record review, this was not
excluded drug-induced parkinsonism, other secondarytabulated.
parkinsonisms, and parkinsonism-plus disorders. Cogni-
tive impairment that developed less than 1 year after StamisticAL ANALYSES
pakinsonism onset (suggesting dementia with Lewy bod- Data are presented as number and percentage for categori-
iesy* was an exclusion criterion. Patients who had later- cal variables and meanSD and median (range) for con-
develophg dementia (>1 year after parkinsonism) were not tinuous variables? values comparing independent groups
excluded. of patients are from the Fisher exact test for categorical
Among patients with PD, we identified the medical variables and either the Wilcoxon rank sum test for 2-group
records that documented pathologic compulsive gamblingcomparisons or the Kruskal-Wallis test for 3-group com-
or hypersexuality beginning after the onset of parkin- parisons of continuous variables.
sonism, excluding those records in which the behavior
predated the parkinsonism onsetDiiagnostic and Statis-
tical Manual of Mental DisordergFourth Edition, Text
Revision) terms, behaviors considered pathologic causePATIENT CHARACTERISTICS
“impairment in social or occupational functioniriy.We Study entry criteria were met by 267 patients with PD who
included cases of new-onset hypersexuality or gamblingwere seen at least once by a Mayo Clinic neurologist during
that had not definitely reached pathologic proportions; the 2-year study period. Of these 267 patients, 66 (24.7%)
these cases have previously been terswdzsyndroma were taking a dopamine agonist, but only 38 (14.2%) were
Newly developing compulsive behaviors other than hyper- taking agonist doses in the therapeutic range as defined
sexuality or gambling were also recorded. Note that caseherein. Of the remaining 201 patients, 178 (88.6%) were
ascertainment was limited by the study’s retrospective na-taking carbidopa/levodopa without an agonist (Table 1).
ture, and our findings likely underestimate the occurrenceDuring this 2-year interval, the 267 patients with PD were
of these behaviors. seen a mear SD of 3.1:2.6 times in the Mayo Clinic
We additionally tabulated demographic data, psycho- Neurology Department.
active medications, marital status, psychiatric history, = New-onset hypersexuality or gambling was docu-
and any other addictive behaviors, including current to- mented in 7 patients and was clearly pathologic in 5. In the
bacco or alcohol use or dependence. Dopamine agonist® patients in whom this behavior was not clearly patho-
were a focus of this study, and these drugs are alwaydogic, hypersexuality produced marital strife sufficient to
started in low, subtherapeutic doses; often, however, theydiscuss with the physician and sufficient for the physician
are inadvertently maintained at a low dose, insufficient to document in the medical record. All 7 patients with
for a therapeutic PD effeét.Thus, we stratified dopa- hypersexuality or gambling were taking a dopamine ago-
mine agonist—treated patients into those taking therapeu-ist, either pramipexole or ropinirole; 2 were taking it

RESULTS
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FIGURE. Percentage of patients with Parkinson disease (PD) with compulsive behaviors, strati-
fied by dopamine agonist dose.

without carbidopa/levodopa. Furthermore, all 7 were tak- group was similar to the other patients with PD in a variety
ing therapeutic doses of pramipexak? (mg/d) or ropin- of other categories (Table 2). None of the 7 patients had
irole (=6 mg/d). Thus, 7 (10.6%) of the 66 patients taking a dementia except for patient 5, who had Hoehn-Yahr PD
dopamine agonist in any dose experienced hypersexualitystage 4 disease, whereas the other 6 patients all had stage 2
or gambled. Among the 38 patients taking therapeutic PD with preserved balané&?Individual characteristics of
doses of a dopamine agonist, 7 (18.4%) experienced hythese 7 patients are given in Table 3. Note that the agonist
persexuality or gambled (Figure). Restricting this to dosages did not exceed the usual recommended dosage in
only the 5 patients with clearly pathologic gambling or any patient.
hypersexuality revealed that these problems developed Parenthetically, all 7 of these patients had been seen at
in 7.6% of the 66 agonist-treated patients with PD and least once by a Mayo Clinic staff neurologist who special-
13.2% of 38 patients taking therapeutic doses of a dopa-izes in movement disorders and who had confirmed the
mine agonist. diagnosis of PD; however, not all 7 were being followed up
As indicated in Table 2, these 7 patients were signifi- by a movement specialist at the time these behaviors had
cantly younger than the remaining PD patients and weresurfaced. Although these patients were independently iden-
significantly more likely to be smokers. Otherwise, this tified by reviewing the 267 medical records, it was subse-

TABLE 2. Demographics and Characteristics of the 267 Study Patients?®

No drug or Drug and no Drug and Pairwise
Total compulsions compulsions compulsions comparisons
Characteristic (N=267) (n=201) (A) (n=59) (B) (n=7) (C) Pvalué with P<.05°
Age (y)
Mean+ SD 73.%10.4 74.410.1 70.@9.9 61.411.5 <.001 AB, AC
Median (range) 74.5 (34-93) 76 (34-93) 71 (46-88) 57 (49-79)
Married 206 (77.2) 155 (77.1) 44 (74.6) 6 (85.7) 87
Male sex 175 (65.5) 126 (62.7) 42 (71.2) 6 (85.7) 27
Current tobacco use 15 (5.6) 9 (4.5) 4 (6.8) 2 (28.6) .05 AC
Alcohol abuse or dependence 11 (4.1) 8 (4.0) 2(3.4) 1(14.3) .36
Past psychiatric diagnosis 54 (20.2) 43 (21.4) 10 (16.9) 1(14.3) .85
Dementia 52 (19.5) 41 (20.4) 8 (13.6) 1(14.3) 48

aData are number (percentage) of patients unless otherwise indicated.
bpvalues from the Fisher exact test or Kruskal-Wallis test.
¢ Pairwise comparisons from the Fisher exact test or Wilcoxon rank sum test.
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TABLE 3. Patients With PD and Compulsive Gambling or Hypersexuality?

Other psychoactive

Patient No./sex/ Dose (mg/d) drugs at time of
age at PD onset (y)/ behavior onset
age at behavior onset (y) Behaviors Pramipexole Ropinirole  Levodopa Other PD drug (mQ)
1/M/43/49 Hypersexualify 15 0 Bupropion SR, 150
2/M/40/52 Pathologic gambling, compulsive 4.5 700 Selegiline, 5; Gabapentin, 900;
lawn care amantadine, 300 oxycodone, 5
3/M/65/68 Pathologic gambling, 4.5 600
hypersexuality
4/F/53/53 Pathologic gambling 4.5 600 Escitalopram, 10
5/M/64/80 Hypersexualify 6 850 Trazodone, 75
6/M/55/66 Hypersexuality, pathologic 4.5 1400 Amiodarone, 200
gambling
7IM/41/49 Pathologic gambling, pathologic 21-24 0

hypersexuality, increased food
and alcohol consumption,
compulsive hobby work

apPD = Parkinson disease; SR = sustained release.
b Not clearly pathologic.

quently noted that 3 had previously been described in casedis only medications were pramipexole, 4.5 mg/d, and

series of patients reported from our medical ceriter. levodopa, 600 mg/d (as carbidopa/levodopa), initially ad-
ministered when PD was diagnosed 3 years earlier. His
REPORT oF CASES daughter said that he had formerly been financially meticu-

Case 1.After 3 years of parkinsonism, a 46-year-old lous, never going to casinos and never gambling. During
married man was diagnosed as having PD, and ropinirolehis psychiatric hospitalization, treatment with olanzapine,
monotherapy was initiated, with the dosage gradually in- 7.5 mg/d, plus citalopram, 20 mg/d, was started. Gambling
creased to 15 mg/d. He subsequently developed “excessiveeased until he elected to stop taking the olanzapine 8 to 9
libido” that “occasionally causes arguments with my wife.” months later. Compulsive gambling reemerged and per-
Later carbidopa/levodopa was added, and the hypersexualsisted for the next 2 years despite multiple psychiatric
ity persisted for the next 2 years, with the patient or wife consultations. It subsequently remitted when his neurolo-
mentioning this to physicians at least 2 other times. Ulti- gist recognized pramipexole as potentially culpable and
mately, with the hypersexuality “becoming a marital is- discontinued use of the drug.
sue,” the dose of ropinirole was tapered and replaced with Case 4.A 53-year-old married woman recently diag-
entacapone, leading to reduction of problematic libido. nosed as having PD developed uncontrollable urges to

Case 2.A 52-year-old married man with an 11-year gamble within a month of starting pramipexole mono-
history of levodopa-responsive PD developed a compul-therapy at a maintenance dose of 4.5 mg/d. Unbeknownst
sive gambling habit 5 months after starting pramipexole to her husband, she lost $50,000 at a local casino during the
therapy and 2 months after reaching the maintenance dosensuing 3 years. Before starting pramipexole therapy, she
of 4.5 mg/d. He had previously gambled at casinos in Laswas an indifferent gambler, going to the casino weekly
Vegas, NV, only once or twice a year; he never had troublewith friends but frequently wagering nothing and never
stoppingand never lost large sums of money. Now, he losing large amounts of money. When pramipexole therapy
gambled daily, “sometimes [for] 36 hours straight,” some- was discontinued and carbidopa/levodopa therapy main-
times awakening in the middle of the night and driving to the tained, the gambling completely abated.
casino. His wife commented that this activity was “com-  Case 5.An 80-year-old married man with a 16-year
pletely out of character for him.” His losses totaled $15,000. history of PD and gradually encroaching dementia devel-
He also engaged in compulsive lawn care activities, consist-oped hypersexuality, with the medical record documenting
ing of blowing leaves for up to 6 hours at a time, finding it “some suggestion of sexual inappropriateness” toward his
difficult to stop. Within weeks of stopping pramipexole wife. His PD medications at that time were ropinirole, 6
therapy, the compulsion to gamble abated completely. mg/d, and carbidopa/levodopa, 850 mg/d. After the

Case 3A 68-year-old man was admitted to the psychia- ropinirole dose was tapered, the medical record did not
try department after gambling more than $200,000 in a 6-mention hypersexuality again.
month period. His family also noted “hypersexuality,” and Case 6.A 69-year-old married man with a 14-year
he harbored the delusion that his ex-wife was a prostitute.history of PD reported a 3-year history of gambling and
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“increased libido.” Prior to 3 years ago, he had never been taking an agonist concurrent with levodopa, which
gambled and had gambled only since then during the sumpresumably facilitates the effect.

mer months, “twice a day, every day,” because a casino These pathologic behaviors have been noted almost ex-
was close to their summer home. Pramipexole, 4.5 mg/d,clusively among patients with PD who have been taking
had been initiated a year before the onset of these behaviordopamine agonist doses well into the therapeutic range or
after he had been taking 3 mg/d for the prior 4 years. Afterbeyond?31%1718 consistent with our findings. Dopamine
he reduced his pramipexole dose back to 3 mg/d, the probagonists are always initially administered in low doses that
lematic gambling remitted. are far below therapeutic for PD. The conventional escala-

Case 7.A 49-year-old married man with an 8-year tion to therapeutic doses for PD requires at least 4 to 6
history of PD developed a compulsive gambling habit a weeks? In routine practice, PD is often inadvertently
month after increasing his ropinirole dosage from 15 to 21 maintained with low doses, perhaps because of the com-
mg/d. Initially regarded as a psychiatric problem, the com- plexity, multiple steps, and time required for this escala-
pulsive gambling was managed with counseling and atten-tion. Our study and prior investigations suggest that pa-
dance at Gamblers Anonymous meetings, which controlledtients with PD who are taking subtherapeutic doses have a
the urge but did not eliminate it. A year later, his wife told low risk of developing these pathologic behaviors (al-
the neurologist that he had “an excessive sex urge,” latetthough defeating the purpose of these PD drugs). However,
necessitating a call to the police after her husband chasethere are exceptions; most notably, gambling or hypersexu-
her when she refused sex. Other new-onset compulsionglity has been reported in a few patients treated with low
included intense focus on his hobby of making stained agonist doses for restless legs syndréfife.
glass windows, often staying up all night to work on these.  Also consistent with other series, patients with PD who
His appetite and alcohol intake also increased. Quetiapineare experiencing these problems tend to be younger and
was initiated at dosages up to 300 mg/d without effect onusually do not have dementia. However, younger patients
his sexual demands. He was diagnosed as having bipolaare more likely to have agonists prescribed, whereas ago-
disorder, and his medical regimen was switched from nists are less frequently prescribed in PD patients with
guetiapine to carbamazepine without benefit. Not until the dementia (treatment bias).
dosage of ropinirole (then 24 mg/d) was tapered and These retrospective findings are conservative risk esti-
carbidopa/levodopa substituted did his pathologic behav-mates and should be viewed as an estimate of the minimum
iors remit, with his wife reporting a “complete transforma- frequency for several reasons. First, patients often fail to
tion” with the levodopa and entacapone. “I have my hus- report these problems to their caregivers (and may not,
band back,” she said. “It was like | was married to an even if asked, because of embarrassment). Second, physi-
alien.” cians may not include such problems in the medical record

to avoid socially embarrassing documentation. Third, in

DISCUSSION this retrospective study, there is no assurance that physi-

cians asked, let alone recorded these data. Finally, if treat-
We assessed the risk of serious pathologic behavioral syning physicians are unaware of the potential for such behav-
dromes that develop with treatment of PD. Restricting the ior, it is unlikely to be recognized. Thus, these behaviors
analysis to gambling or hypersexuality that was unequivo- were not identified in the 2 major long-term clinical trials
cally pathologic revealed a frequency of 13.2% among of ropiniroleé® and pramipexofé that were conducted be-
those taking therapeutic doses of pramipexole or ropini- fore the general recognition of this syndrome. These 2 trials
role. The risk increased to 18.4% by including the 2 pa- collectively included approximately 180 patients with PD
tients with hypersexuality that produced marital strife that who were treated with 1 of these agonists for at least 4
was not clearly pathologic. This finding contrasts with that years, ultimately in conjunction with carbidopa/levodopa.
of no such cases among the 178 patients taking carbidopalf the prevalence of these pathologic behaviors is similar to
levodopa without an agonist or the 28 taking subthera-what we and others have found, then cases should have
peutic agonist doses. surfaced in these trials.

These data are consistent with multiple prior studies Questionnaire assessments of patients with PD fol-
reporting that these pathologic behaviors are highly associdowed up by referral center specialty clinics have revealed
ated with dopamine agonist Us&!"®The literature indi- that approximately 12% of those treated with a dopamine
cates that the risk of pathologic gambling or hypersexuality agonist experienced pathologic gambling or hypersexual-
with carbidopa/levodopa monotherapy is [b#1"*®which ity.+® Although these findings suggested substantial risks,
is also consistent with our findings. However, most of the such surveys might raise questions of referral or selection
described patients with PD, including our patients, have bias. However, our similar findings among regional pa-
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tients with PD suggest that these figures are probably notnists, but was not found among untreated patients, those
overestimated and, given the methodological limitations taking subtherapeutic agonist doses, or those taking
of our study, that theue frequency of these behaviors is carbidopa/levodopa alone. Behaviors were clearly patho-
likely underestimated. logic and disabling in 5 of the 7 patients. The behaviors
Note, however, that our study is not truly a community- abated with tcontinuation of agonist therapy or dose
based study as epidemiologically defined. Although resi- reduction. Because this was a retrospective study, cases
dence was restricted to the 7-county region surroundingmay have been overlooked, and thus this study may re-
Mayo Clinic, patients could have sought care elsewhere,flect an underestimate of the true frequency. Physicians
allowing for possible selection bias. who care for patients taking these drugs should recog-
As illustrated by the case histories, the problems can benize the potential of the drugs to induce pathologic syn-
life-changing events, with gambling depleting family fi- dromes that sometimes masquerade as primary psychiat-
nances or hypersexuality threatening marriage and reputaric disease.
tion. Physicians treating PD with dopamine agonists should
obviously warn the patients, spouses, and families of suchRE:ERDE:CESD ke E Samanta 3. Stacy M. Pathological dambin
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